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Because of its electronic properties, sulfur plays a major role in a variety of 
metabolic processes and, more in general, in the chemistry of life. In particular, S-S 
bridges between cysteines are present in the amino acid backbone of proteins1. Protein 
disulfur radical anions may decay following different paths through competing intra and 
intermolecular routes, including bond cleavage, disproportionation, protein-protein cross 
linking, and electron transfer2. Indeed, mass spectrometry ECD (electron capture 
dissociation massspectroscopy) studies have shown that capture of low-energy (<0.2 eV) 
electrons by multiply protonated proteins is followed by dissociation of S-S bonds holding 
two peptide chains together3.  
 In view of the importance of organic sulfur chemistry, we report on electron 
interactions with disulphide bridges. To study these interactions we used as prototypes the 
molecules dimethyl sulfide [(CH3)2S] and dimethyl disulfide [(H3C)S2(CH3)]. We seek to 
better understand the electron-induced cleavage of the disulfide bond. To explore 
dissociative processes we performed electron scattering calculations with the Schwinger 
Multichannel Method with pseudopotentials (SMCPP)4, recently parallelized with 
OpenMP directives and optimized with subroutines for linear algebra (BLAS) and 
LAPACK routines. Elastic cross sections obtained for different S-S bond lengths indicate 
stabilization of the anion formed by electron attachment to a σ*SS antibonding orbital, 
such that dissociation would be expected.  
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